InTRODUCTIOn: Population screening for melanoma remains controversial. There are no studies demonstrating that population screening increases survival. As prognosis of melanoma is directly related to Breslow thickness, a surrogate marker of survival is thickness of melanoma. The development of several self-referred, whole-body photography and sequential digital dermoscopy imaging services reflects the public's concern regarding melanoma.
Introduction
Even though survival from melanoma is strongly associated with depth of invasion, there is no agreement as to the role of screening for melanoma. Neither the Cancer Society of New Zealand, 1 nor the Cancer Council Australia, 2 currently recommend routine skin screening for average risk individuals. This is similar to the advice of the US Preventive Services Taskforce, 3 and is largely based on the absence of studies, rather than studies which show no benefit. Unfortunately it is unlikely that any such screening studies will ever be performed (personal communication, Prof. Mark Elwood, Melanoma Summit 2008, Wellington, New Zealand). Despite this, there is increasing evidence that melanomas detected during a screening examination are thinner than melanomas not so detected. [4] [5] In addition, there is general consensus that screening is appropriate in those at high risk of developing melanoma. 6 Digital dermoscopy, particularly if coupled with sequential imaging, has been demonstrated to be of value in hospital-based clinics. 7 However, qUAnTiTATiVE REsEARCH
ORIGInAL sCIEnTIFIC PAPERs WHAT GAP THIs FILLs
What we already know: Thickness (Breslow) is the major determinant of survival in malignant melanoma, even for thin melanomas (<1 mm Breslow thickness). There is ongoing debate as to the value of screening for melanoma in new Zealand. A number of self-referred, whole-body photography and sequential digital dermoscopy imaging services are now available, although there have been no studies to demonstrate that they are capable of diagnosing melanoma at an early stage.
What this study adds: Whole-body photography and sequential dermoscopy detect melanomas that are thinner than those found through traditional diagnostic methods.
should screening for melanoma ever be recommended, it will need to be performed in primary care. Several self-referred whole-body photography and sequential digital dermoscopy imaging services have been developed and are being used by the public, yet there is little published evidence that they can effectively detect melanoma at an early stage in the primary care setting.
This descriptive study looks at the thickness of melanomas diagnosed using a whole body photography and sequential digital dermoscopy system available in New Zealand (NZ) and compares them to those detected by traditional means, as reported to the New Zealand Cancer Registry (NZCR). Panoramic views of the body are first taken to map the location of the suspect skin cancer(s), followed by macroscopic views (30 mm field of view, 'macro') and then dermoscopic views (15 mm field of view, 'micro') of the lesion(s) (Figure 1 ).
For the lesions described in this study, a Nikon D50 Digital SLR camera was used for the panoramic images and a Hewlett Packard Photosmart 912 or Canon Photoshot G6 1/1.8 inch 7 megapixel CCD digital camera was used to obtain macro/micro images. A dermoscopic lighting unit with macro adapter was used for the dermoscopic images. Images were stored with 1600 x 1200 pixel resolution on Joint Photographic Experts Group (JPEG) format file with 24-bit colour depth. Proprietary software (MoleMap Point of Diagnosis software) was used to manage these files via a remote server, allowing the diagnosing dermatologist(s) to analyse the data in any location using an authorised computer (Teledermatology). Following the visit, one of five dermatologists reviewed the images and data, assessed each lesion, and made appropriate recommendations ( Figure 1 ). The dermatologists generally used pattern recognition for assessing pigmented lesions. 9 Lesions that were suspicious of being a melanoma (graded as likely, probable or possible) were recommended for excision. Lesions where clinical doubt occurred (most often atypical naevi), were recommended for excision, re-imaging in three months or for self-monitoring by the patient. Patients and their doctors were asked to forward copies of all histological examinations of any lesions excised.
The NZCR is a population-based register of all primary malignant diseases diagnosed in NZ, excluding squamous cell and basal cell skin cancers. The tumours are classified using the WHO International Statistical Classification of Diseases and Related Health Problems (ICD), and the WHO International Classification of Diseases for Oncology (ICD-O). All data is mapped forward to ICD-10. Pathology laboratories are the primary source of cancer data to the NZCR, as they are required by law to report any new diagnosis of cancer in NZ, excluding squamous and basal cell skin cancers.
During the period 2005-2007, more than 27 000 individuals enrolled in the MoleMap programme. There were 98 diagnoses of 'excise, likely melanoma', 413 of 'excise, possible melanoma', and 1397 of 'excise, to remove doubt'. Histology reports were available for only 655 of these patients of which 167 confirmed melanoma. The first 100 of these histologically confirmed melanomas were analysed. Statistical analysis was with student t-test and chi-square with Yates' correction.
Results
Of the 100 confirmed melanomas, 52 were invasive and 48 were in-situ; 90% were superficial spreading type, 6% were lentigo-maligna type and 4% were nodular on histology. Forty-eight were diagnosed at the first photographic screening and the rest by serial digital imaging. Thirty-five percent of patients reported having had a previous primary melanoma. Sixty percent of the lesions eventually diagnosed as a melanoma had been a concern to the patient, the rest were detected solely by screening.
There was no significant difference in gender between patients diagnosed by self-referred photographic screening and those on the NZCR. Self-referred were, however, slightly younger (age 51 versus 59 years, chi-square test p< 0.001) ( Table 1) . 
ORIGInAL sCIEnTIFIC PAPERs
In men, melanomas were found most often on the trunk, and in women on the leg, for both self-referred photographic screening and NZCR (Table 2) . However, only 8% of the melanomas detected by digital screening were on the head and neck compared to 19% of NZCR (p=0.008).
Sixty-nine percent of invasive melanomas detected by digital screening had Breslow thickness <0.75 mm compared to 52% of NZCR (p=0.02) ( 
Discussion
This study shows that melanomas detected by a self-referred, whole-body photography and sequential digital dermoscopy service are thinner than traditional diagnostic methods, as determined by the NZCR. These results are similar to a number of screening studies. For example, over 90% of melanomas detected clinically during the American Academy of Dermatology national screening programme were in situ or less than 1.5 mm in thickness. This was significantly more than that found in their population-based register, [4] [5] and this was without widespread use of digital dermoscopy.
Clinical Practice Guidelines in Australia and
New Zealand for the Management of Melanoma published in 2008 do not support screening for melanoma of the general population. 6 However, de facto screening occurs in 'at risk' patients by general practitioners, dermatologists and other specialists. 10 In Queensland, a large cross-sectional general practice study found 11% reported having had a whole-body skin screening examination in the previous 12 months, and 20% in the previous three years. 11 How effective this screening is remains unclear. 12 In an Australian study, the specificity of a skin screening examination was reported to be as high as 86%, 13 which compares favourably with other cancer screening programmes such as breast cancer (mammography), colorectal cancer (faecal occult blood test) and prostate cancer (prostate specific antigen), although other studies are not so positive. 12 The positive predictive values (PPV) of skin screening programmes is in the order of 6-20%, with lower values in programmes where participants were self-selected on the basis of perceived skin cancer risk factors and/or the presence of a worrisome skin lesion. [14] [15] [16] However, the yield from various skin cancer screening programmes is generally low. Various studies suggest that only a handful of melanomas are detected for every 1000 individuals screened, 6 although this does not take into account the much larger number of nonmelanoma skin cancers that are also diagnosed at the same time.
It is often stated that it is the 'worried well' that avail themselves of screening. The risk factors for melanoma in patients using the MoleMap programme have previously been reported. 17 The majority using the service were of European ethnicity (97.1%), 10% had a self-reported history of melanoma and 15% a history of a first-degree family member with melanoma. A quarter (27%) demonstrated significant sun damage. Thirteen percent of patients had in excess of 50 common naevi and 16% had more than five atypical naevi. Other risk factors included light-coloured hair (33%), blue eyes (45%) and a history of sunburn (90%). Ninety-five percent of those using MoleMap were assessed as having at least one risk factor; 71% had at least two risk factors and 32% had at least three risk factors. The risk factors were even more pronounced in a subgroup of patients who had histologically confirmed melanoma.
Although several studies have now shown an increase in the detection of thin melanomas, 18 ORIGInAL sCIEnTIFIC PAPERs there does not appear to have been a consequent decrease in the number of thicker melanomas detected. 6, 8, 19 Despite this in Australia, there has been an encouraging decrease in mortality rates in both men and women younger than 55 years of age, so perhaps it is just a matter of time before research shows that screening for melanoma is of benefit. 19 Clearly, the greatest opportunity for increasing survival in melanoma is in the earlier detection of those melanomas that are most likely to metastasize. Our current understanding is that these are more often nodular melanomas, which appear to have a different growth dynamic. [21] [22] Several studies now show that patients with thicker melanomas (>2 mm) are less likely to have attended a physician in the previous three years. [23] [24] There may therefore be an opportunity to 'capture' these more dangerous melanomas by offering digital screening in primary care, although the research has yet to be performed to demonstrate that earlier detection of these 'thicker, poorer prognosis' melanomas results in improved survival. Part of the problem is in not knowing at what depth (Breslow thickness) a melanoma metastasizes.
This study demonstrates that self-referred, whole-body photography and sequential digital dermoscopy performed in the community does detect early thin melanomas. As survival from melanoma is strongly associated with depth of invasion, such programmes for at-risk individuals may be advantageous. More research is needed to investigate how to encourage patients with possible melanomas to attend for screening earlier, especially older men. 
